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DETAILED ACTION 
Drawings 

1 . The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(5) because they 
do not include the following reference sign(s) mentioned in the description: 46. A proposed 
drawing correction or corrected drawings are required in reply to the Office action to avoid 
abandonment of the application. The objection to the drawings will not be held in abeyance. 

2. The drawings are objected to as failing to comply with 37 CFR 1.84(p)(5) because they 
include the following reference sign(s) not mentioned in the description: S46 (amended claim 
says step 46, not S46). A proposed drawing correction, corrected drawings, or amendment to the 
specification to add the reference sign(s) in the description, are required in reply to the Office 
action to avoid abandonment of the application. The objection to the drawings will not be held in 
abeyance. 

Claim Rejections - 35 USC §102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign 
country or in public use or on sale in this country, more than one year prior to the date of 
application for patent in the United States. 

3. Claims 1-3 are rejected under 35 U.S.C. 102(b) as being anticipated by Takagi (US Pat 
5384587). Referring to claims 1-3, Takagi discloses an Inkjet recording apparatus/method for 
effecting recording on a recording material by ejecting ink (See figure 1; column 1, lines 8-11), 
as well as a data processing method of processing data to be supplied to an Inkjet recording 
apparatus for effecting recording on a recording material (See column 1, line 9; The disclosed 
generation of clear images represents a type of data processing method), both with relative 
scanning movement by ejecting ink with relative scanning movement between a recording head 
and the recording material (See figures 1-18; column 1, lines 29-34); an obtaining means/step for 
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obtaining information indicative of an amount of ink to be ejected to each of unit areas provided 
by dividing an area in the neighborhood of a boundary between adjacent bands of scanning 
recording material (See figure 2, references 201 and 203; column 4, lines 63-64; column 5, lines 
14-17; and column 7, Unes 18-25); and a control means/step for controlling an amount of being 
to be ejected to the unit area on the basis of the output of the obtaining means (See figure 2, 
reference 201; column 4, lines 63-64; and column 7, lines 9-33), 
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wherein the unit areas astride the boundary between adjacent one of the bands (See figure 4; 
column 11, 47-53). 
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4. Claims 17-18, 21-22 are rejected under 35 U.S.C. 102(b) as being anticipated by Takagi 
(US Pat 5384587). Referring to claims 17 and 21, Takagi discloses an Inkjet recording 
apparatus for effecting recording by ejecting ink on a recording material on the basis of data 
using a recording head for ejecting the ink through a plurality of nozzles (See figure 1; column 1, 
lines 8-11), with the ink jet recording apparatus comprising a recording control means for 
imparting relative movement between the recording head and the recording material (See figure 
2, references 201, 207, 209, 211,213; column 7, lines 21-25) and rejecting thing from the 
recording head in accordance with the ink ejection data (see figure 2, references 201, 203, 205, 
215, 217; column 7, lines 18-33) to sequentially effecting recording operations for adjacent 
recording areas by the ink ejected from the recording head (See figure 3, column 7, lines 37-68; 
column 8, Unes 1-9); correcting means for counting data indicative of ejection of the ink for 
boundary areas of adjacent recording areas (See figure 2, references 201, 203; colunm 7, Unes 
17-21 [which discloses means of indicating image density]; column 8, lines 17-24 [which 
discloses that image density data is equivalent to the number (N') of ink droplets] - Thus 
correcting means for counting data are disclosed); and correcting means for reducing the ejection 
data for the boundary areas (See column 8, Hnes 21-24). As a result, referring to claim 21, 
Takagi also discloses a method of correcting image data for an Inkjet recording apparatus. 
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Referring to claims 18 and 22, Takagi teaches that the counting means counts the data for 
each pixel (See column 8, lines 17-30). Therefore, if one pixel is counted individually, it is 
inherent that the data for an entire line of pixels is also counted. Takagi further describes how 
the correcting means correspond to each of the nozzles of the recording head effecting the 
recording for the boundary areas (See column 7, lines 17-59). 

Claim Rejections - 35 USC §103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that the subject matter as a whole 
would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not be negatived 
by the manner in which the invention was made. 

5. Claims 4-6, 1 1, and 13-14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Takagi (US Pat 5384587) in view of Nagoshi (US Pat 5359355). 

Takagi discloses, with respect to claims 4-7, 1 1, and 13-14 an ink jet recording apparatus 
for effecting recording on a recording material by ejecting ink (See figure 1; column 1, lines 8- 
1 1) using a recording head having a plurality of recording elements (see column 1, lines 10-11), 
with the Inkjet recording apparatus comprising: a recording scanning means for effecting 
recording with relative scanning movement between the recording head and the recording 
material in a main scan direction (See figures 1-18; column 1, lines 29-34) and a subscarming 
means for imparting relative scanning movement between the recording material and the 
recording head in a direction which is different from the main scan direction substantially each 
time after completion of recording scan in the main scan direction (See figures 1-18; column 1 ; 
lines 29-34), wherein the unit areas exist astride the boundary between adjacent one of the bands 
(See figure 4; column 1 1, 47-53). 
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Takagi differs from the claimed invention in that it does not explicitly disclose a dot 
count means for counting the ink ejection data number for each of the unit areas provided by 
dividing an area in the neighborhood of a boundary between adjacent bands of scanning 
recording of the recording head on the recording material. It also does not disclose that this dot 
count means counts the ink ejection data number v^ith weighting for each of the bands, nor does 
it disclose that the dot count means counts the ink ejection data number with weighting which is 
different in the sub-scan direction. Nor does it explicitly disclose a determining means for 
determining a thinning rate for each of the unit areas on the basis of an output of the dot count 
means. Finally, Takagi does not explicitly disclose a thinning means for effecting a thinning 
process to the ink ejection data on the basis of the thinning rate determined by the determining 
means. 

However, Takagi does teach, with respect to claims 4-6, 11, and 13 that "The number of 
ink droplets that may be landed on one pixel may be controlled based on the density data." (See 
column 4, lines 63-64). Furthermore, in regards to Figure 3, Takagi teaches "the number of ink 
droplets forming each pixel according to image data differs from each other." From the 
descriptions of figures 3 and 4, it is clear that each of the unit areas are divided in the 
neighborhood of a boundary between adjacent bands of scanning recording of the recording head 
on the recording material. 
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Therefore, in order to properly enable the production of the different number of ink droplets that 
may be landed on one pixel, there must be an implicit means for counting the ink ejection data 
number. Thus, it will be assumed that Takagi implicitly implies a dot count means for counting 
the ink ejection data number for each of the unit areas provided by dividing an area in the 
neighborhood of a boundary between adjacent bands of scanning recording of the recording head 
on the recording material, though it does not explicitly state so. Furthermore, Takagi teaches, 
with respect to claim 5, "When recording is performed on the recording sheet at the first main- 
scanning time, the orifices Nos. 1,2,..., and 128 are used. At this time, as shown in FIG. 4, the 
numbers of ink droplets discharged from the orifices Nos. 126, 127 and 128 are determined as N 
X 6/8, N X 4/8 and N X 2/8 respectively for forming the first image area." (See figures 3 and 4; 
column 7, lines 53-59) Here, the factors 6/8, 4/8, and 2/8 represent different weights that are 
applied to the ink ejection bands. Next, Takagi teaches, with respect to claim 6, "a recording 
sheet is moved or sub-scanned upward by 125 pixels so that the orifices Nos. 1, 2, and 3 overlap 
part of the first image area formed by the orifices Nos. 126, 127 and 128 respectively. . (See 
figure 3; column 7, lines 60-64) Thus Takagi discloses that the dot count means not only counts 
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the ink ejection data number with weighting for each of the bands, but it also counts the ink 
ejection data number with weighting which is different in the sub-scan direction. 

Nagoshi teaches, with respect to claims 4,1 1, and 13. "The CPU 100 controls the driving 
operation of the carriage motor 106 so that the single- and multi-pass print modes have different 
scan speeds. When the CPU 100 receives data from the host computer 200, it drives the carriage 
motor 106 to cause the carriage unit 2 to travel, thereby starting the main scan operation" (See 
figure 2, references 100, 106, and 200; colunrn 4, lines 32-39). Thus, Nagoshi discloses a CPU 
100, which not only receives data (i.e. dot count data [of which data about distance from 
boundary is inherent]) from the host computer, but also from that data, controls scanning speed, 
which directly relates to thinning rate in this invention. Thus Nagoshi discloses a determining 
means for determining a thinning rate for each of the unit areas on the basis of an output of said 
dot count means and a distance from the boundary. 
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Nagoshi also discloses a thinning means for effecting a thinning process to the ink ejection data 
on the basis of the thinning rate determined by determining means (See abstract; figures 3-9 and 
14-15; column 1, lines 60-68; and column 2, lines 34-42).. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to include the determining and thinning means disclosed by Nagoshi into the 
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ink jet recording apparatus disclosed by Takagi in order to perform thinning. The reason this is 
obvious is because though Takagi does not explicitly mention, "thinning", the scanning process 
it discloses would be considered "thinning" by one of ordinary skill in the art. Thus, the 
motivation of the skilled artisan in adopting the determining and thinning means disclosed by 
Nagoshi is to gain the benefit of being able to control thinning rate, thus reducing blurring and 
color mixing in the image. 

6. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Takagi, in view of 
Nagoshi, as applied to claim 4 above, and further in view of Arai (EP Patent 0516420A2). 

Takagi discloses, with respect to claim 7, a recording head, which ejects a plurality of ink 
droplets (See column 13, lines 58-59). 

Takagi differs from the claimed invention in that it does not explicitly disclose that the 
recording head ejects a plurality of inks. 

Arai does disclose a recording head, which ejects a plurality of inks (See column 7, lines 

57-58). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to allow the recording head disclosed by Takagi to eject the plurality of inks 
disclosed by Arai in order to produce an image. The motivation for the skilled artisan in doing 
so is to obtain not only black and white images, but also color images, which are considered by 
many of ordinary skill in the art to be more aesthetically pleasing than black and white images. 

7. Claims 8-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over Takagi, in 
view of Arai (EP Patent 0516420A2). 

Takagi discloses, with respect to claims 8-10, an ink jet recording apparatus/method for 
effecting recording on a recording material by ejecting ink (See figure 1 ; column 1 , lines 8-11), 
as well as a data processing method of processing data to be supplied to an ink jet recording 
apparatus for effecting recording on a recording material (See column 1, line 9; The disclosed 
generation of clear images represents a type of data processing method), both with relative 
scanning movement by ejecting ink with relative scanning movement between a recording head 
and the recording material (See figures 1-18; column 1, lines 29-34); an obtaining means/step for 
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obtaining information indicative of an amount of ink to be ejected to each of unit areas provided 
by dividing an area in the neighborhood of a boundary between adjacent bands of scanning 
recording material (See figure 2, references 201 and 203; column 4, lines 63-64; column 5, lines 
14-17; and column 7, lines 18-25); and a control means/step for controlling an amount of being 
to be ejected to the unit area on the basis of the output of the obtaining means (See figure 2, 
reference 201; column 4, lines 63-64; and colunm 7, lines 9-33), 

Takagi differs from the claimed invention in that it does not explicitly disclose that the 
inks of the unit area and the area to be thinned are different from each other. 

Aral does disclose, "When different multi-pass intervals are set in correspondence with 
different colors "boundary blurring" can be more effectively prevented." (See column 9, lines 
22-30). This implies that the inks of the unit area and the area to be thinned are different from 
each other. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to include the teachings of Arai that the inks of the unit area and the areas to 
be thinned are different from each other into the ink jet recording apparatus/method and data 
processing method disclosed by Takagi in order to improve the thinning process. The motivation 
for the skilled artisan in doing so is to gain the benefit of more effectively preventing "boundary 
blurring", which is a problem familiar to one of ordinary skill in the art. 

8. Claims 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Takagi, in view 
of Nagoshi, as applied to claim 1 1 above, and further in view of Matsubara (US Pat 5488398). 

Takagi, in view of Nagoshi differs from the claimed invention in that it does not 
explicitly disclose that the thinning area is divided into a plurality of areas for each of which the 
thinning rate is determined. 

Matsubara discloses, with respect to claim 12, a process of multi-scanning in a thinning 
area where part of the area is printed during the first scan and part of the area is printed during 
the second scan (See column 2, lines 17-23 and column 5, lines 21-32). This implies that the 
thinning area is divided into a plurality of areas, one area, which is printed upon during the first 
scan, the other area, which is printed upon during the second scan. Matsubara further discloses a 
"producing means for producing thinned recording data by thinning recording data supplied to 
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said plurality of recording heads at a predetermined rate" (See column 10, lines 52-54), which 
implies that each of the plurality of areas within the thinning area had its own determined 
thinning rate. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to include the teachings of Matsubara that the thinning area is divided into a 
plurality of areas for each of which the thinning rate is determined, and said thinning means 
effects the thinning process on the basis of the thinning rate determined for each of the areas, into 
the apparatus disclosed by Takagi, in view of Nagoshi in order to improve the thinning process. 
The motivation for the skilled artisan in doing so is to gain the benefit of having an image with 
greater image quality, lacking in blurred colors, and other common problems known to one of 
ordinary skill in the art. 

9. Claims 15-16 are rejected under 35 U.S.C. 103(a) as being unpatentable over Takagi, in 
view of Nagoshi, as applied to claim 14 above, and further in view of Lahut (US Pat 5070345). 

Takagi, in view of Nagoshi, differs from the claimed invention in that it does not 
explicitly disclose that the area to be thinned is set only in one of the adjacent bands, nor does it 
explicitly disclose that the area to be thinned is set only in one of the bands adjacent a sheet 
discharging side. 

Lahut teaches, with respect to claims 15 and 16, "In this way, any dot in a given row is 
printed only when either (1) there is no corresponding dot in two adjacent rows. . (See column 
4, lines 44-46) Lahut's reasoning for this procedure was to "prevent adjacent dot rows to fuse 
together forming a band of dots per pass." (See column 5, lines 7-8) In the same way, this 
teaching shows that if an area to be thinned is set in two adjacent bands, banding will occur, 
which is the very problem that Takagi is trying to fix. Thus, Lahut does disclose that the area to 
be thinned is set only in one of the adjacent bands. Furthermore, Lahut discloses that "no two 
adjacent rows are printed during a pass of the print head in the same direction (See column 4, 
lines 53-68), which implies that the area to be thinned is set only in one of the bands adjacent a 
sheet discharging side. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to include the teachings of Lahut that the area to be thinned is set only in 



Application/Control Number: 09/891 ,589 Page 12 

Art Unit: 2853 

one of the adjacent bands and one of the bands adjacent a sheet discharging side into the 
apparatus disclosed by Takagi, in view of Nagoshi in order to improve the thinning process. The 
motivation of the skilled artisan in doing so is to gain the benefit of a reduction in banding. 

10. Claims 19 and 23 is rejected under 35 U.S.C. 103(a) as being unpatentable over Takagi, 
as applied to claims 2 and 22 above. 

Takagi discloses a predetermined reduction amount (See column 8, lines 17-24). 

Takagi differs from the claimed invention in that it does not disclose that the error 
between the predetermined amount and an actually reduced amount is added to an amount to be 
reduced for another line of pixels. 

However, Takagi does disclose, with respect to claims 19 and 23, the ability to adjust for 
errors for each recording head (See column 8, lines 25-30). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to allow the error between the predetermined amount and an actually 
reduced amount to be added to an amount to be reduced for another line of pixels, as one means 
of the error adjustment disclosed by Takagi. 

1 1 . Claim 20 is rejected under 35 U.S.C. 103(a) as being unpatentable over Takagi, as 
applied to claim 17 above, in view of Nagoshi. 

Takagi discloses ink-jet recording (See column 1, lines 9-10). 

Takagi differs from the claimed invention in that it does not explicitly disclose bubble 
ejection generated by thermal energy. 

Nagoshi does disclose, with respect to claim 20, bubble ejection generation by thermal 
energy (See column 10, lines 18-25). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to apply the teachings of Nagoshi to the apparatus disclosed by Takagi in 
order to create an Inkjet recording apparatus wherein the recording head ejects by a pressure of a 
bubble generated by thermal energy. This is because it is well known to one of ordinary skill in 
the art that an ink-jet recording apparatus does eject bubbles generated by thermal energy. Thus, 
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it is inherent to the apparatus disclosed by Takagi that it does eject by a pressure of a bubble 
generated by thermal energy. 

Response to Arguments 

12. Applicant's arguments filed on 10/15/02 have been fully considered but they are not 
persuasive. 

The applicant submits, in regards to claims 1-4, that "In particular, the applied references 
are not seen to disclose or suggest at least the feature of obtaining information indicative of an 
amount of ink to be ejected to each of a plurality of unit areas or counting an ink ejection data 
number for each of a plurality of unit areas, where the unit areas are provided by dividing an area 
in the neighborhood of a boundary between adjacent bands of scanning recording and exist 
astride the boundary between adjacent bands." Specifically, the applicant submits, "Takagi is 
not seen to discloses obtaining information regarding the ink ejection for unit areas that are in the 
neighborhood of a boundary between the image areas formed by succeeding scans and which 
exist astride that boundary. Rather, Takagi is seen to disclose using the density data for 
individual pixels for controlling the number of discharged ink droplets." However, this means of 
using density data is, in itself, a method of obtaining information regarding the ink ejection for 
unit areas. Furthermore, Takagi teaches, "controlling an area of each pixel on a basis of the 
number of the plurality of ink droplets. . ." This clearly reflects obtaining information regarding 
ink ejection (i.e. the number of ink drops to be ejected). Takagi clearly teaches in figure 4 and 
column 2, lines 40-52, that the unit areas are provided by dividing an area in the neighborhood of 
a boundary between adjacent bands of scanning recording and exist astride the boundary 
between adjacent bands. 

The applicant submits, in regards to claims 8-1 1, that "the applied references are not seen 
to discloses or suggest at least the features of obtaining information indicative of an amount of 
ink to be ejected to each of a plurality of unit areas or counting an ink ejection data number for 
each of a plurality of unit areas and controlling an amount of ink to be ejected to an area to be 
thinned or effecting a thinning process for an area to be thinned, where the sizes of the unit area 
and the area to be thinned are different." As taught above, Takagi teaches the obtaining of 
information indicative of an amount of ink to be ejected to each of a plurality of imit areas. 
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Nagoshi teaches effecting a thinning process, as taught in the above rejection. When combined 
Takagi and Nagoshi clearly teach the step of obtaining information indicative of an amount of 
ink to be ejected to each of a pluraHty of unit areas or counting an ink ejection data number for 
each of a pluraUty of unit areas and controlling an amount of ink to be ejected to an area to be 
thinned or effecting a thinning process for an area to be thinned. Finally, for the combination of 
Takagi and Nagoshi, in figure 4, by taking the thinning area to be the overlap boundary regions, 
it is clear that the sizes of the unit area and the area to be thinned are different. 

The applicant submits, in regards to claims 17 and 21, "In particular, the applied 
references are not seen to discloses at least the features of counting data indicative of ejection of 
ink for boundary areas of adjacent recording areas and reducing the ejection data for the 
boundary areas." Specifically, the applicant submits that the teachings of Takagi v^here the 
image density is controlled is not seen to discloses counting data indicative of ejection of ink for 
boundary areas and controlling the ejection data of the boundary areas. However, as mentioned 
above, Takagi specifically teaches controlling an area on the basis of the number of droplets, as 
well as the function of restricting the number of droplets discharged. Thus, it is clear that Takagi 
does indeed teach the features of counting data indicative of ejection of ink for boundary areas 
adjacent recording areas and reducing the ejection data for the boundary areas. 

Conclusion 

13. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS ft"om the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated fi-om the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS fi-om the date of this 
final action. 
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The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

Nagoshi JP Patent 404366645A discloses an Inkjet recorder. 
Otsuka US Patent 6283569 discloses a recording method using large and small dots. 
Katerberg US Patent 4920355 discloses an interlace method for scanning print head 
systems. 

Furukawa US Patent 4272771 discloses an Inkjet printer with multiple nozzle print head 
and interlacing or dither means. 

Hirabayashi EP Patent 0526205 A2 discloses an Inkjet recording apparatus and method. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Leonard S Liang whose telephone number is (703) 305-4754. 
The examiner can normally be reached on 8:30-5 Monday-Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, John Barlow can be reached on (703) 308-3126. The fax phone numbers for the 
organization where this application or proceeding is assigned are (703) 308-7724 for regular 
communications and (703) 308-7724 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is (703) 308-0956. 




December 20, 2002 



/ JohnBarJOw 
j{iervisory (^nt Examiner 
Techno!ogytentBr2800 



